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IN THE CLAIMS 

1. (withdrawn) A digital subscriber line Transmission method for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals a few symbols at a time, said method comprising the steps of: 

generating a training symbol sequence, which comprises a plurality of successive 
symbols, in bursts on a training-symbol transmitting side at time of training carried out prior to 
data communication; 

adding some data that is contained within the training symbol sequence onto at least one 
of the beginning and the end of this symbol sequence; and 

transmitting the training symbol sequence onto which some of the data has been added to 
a training-symbol receiving side. 

2. (withdrawn) A digital subscriber line transmission method for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating earner waves having different frequencies by each item of divided data and 

PAGE 5/25 ' RCVD AT 10/312005 5:19:48 PM [Eastern Daylight Time] * SVR:llSPTO-ff XRF-6128 * DNISOT300 * CSID:21 29407049 * DURATION (mm-ss):0W2 



Oct-03-2005 05:25pm F r om- KATTENMUCH I N 1 5REPT 2129407049 T-397 P. 006/025 F-636 

Page 3 of 22 

frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals a few symbols ai a rime, said method comprising the steps of; 

generating a training symbol sequence, which comprises a plurality of successive 
symbols, in bursts on a training-symbol transmitting side at time of training carried out prior to 
data communication; 

adding some data that is contained within the training symbol sequence onto at least one 
of the beginning and the end of this symbol sequence; 

transmitting the training symbol sequence onto which some of the data has been added to 
a training-symbol receiving side; and 

removing the data, which has been added onto the training symbol sequence, on the 
receiving side. 

3, (withdrawn) The method according to claim I, wherein length of a training symbol 
sequence after data has been added thereon at the time of training and of a transmit symbol 
sequence at time of normal communication is set in such a manner thai the symbol sequence will 
not fall within an interval in which effects of near-end crosstalk from a neighboring line are 
received. 

4. (withdrawn) A digital subscriber line transmission method for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
daia from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in lime-division foshion, dividing daia of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
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frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said method comprising the steps of: 

generating a pilot-tone signal with which synchronously processing is executed; 

generating the pilot-tone signal with which synchronously processing is executed; 

making the length of an interval in which a signal is not being transmitted between 
contiguous transmit burst symbol sequences a whole-number multiple of the cycle of the pilot- 
tone signal; und 

assuring continuity of sample data in contiguous transmit burst symbol sequences by 
executing processing in sync with the pilot-ione signal. 

5. (withdrawn) A digital subscriber line transmission method for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals a few symbols at a time with a cyclic prefix attached onto each symbol, said method 
comprising the steps of: 

generating a pilot-tone signal with which synchronously processing is executed; 

making a phase difference between phase of a training symbol and phase of a transmit 
symbol from which a cyclic prefix has been removed at time of normal communication a whole- 
number multiple of a pilot-tone cycle; and 
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executing training processing and processing for normal data communication in sync 
with the pilot-tone signal. 

6, (withdrawn) A digital subscriber line transmission apparatus for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating earner waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals a few symbols at a time, said apparatus comprising: 

a training symbol generating unit for generating a training symbol sequence, which 
comprises a plurality of successive symbols, in bursts at time of training carried out prior to data 
communication; 

a redundancy data add-on unit for adding some data that is contained within the training 
symbol sequence onto at least one of the beginning and end of this symbol sequence as 
redundancy data; and 

a transmitting unit for transmitting the training symbol sequence onto which the 
redundancy data has been added to a training-symbol receiving side. 

7- (withdrawn) A digital subscriber line transmission apparatus for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
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symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals a few symbols at a time, said apparatus comprising: 

a training symbol generating unit for generating a training symbol sequence, which 
comprises a plurality of successive symbols, in bursts at time of training carried out prior to data 
communication; 

a redundancy data add-on unit for adding some data that is contained within the training 
symbol sequence onto at least one of the beginning and end of this symbol sequence as 
redundancy data; 

a transmitting unit for transmitting the training symbol sequence onio which the 
redundancy data has been added to a training-symbol receiving side; 

a receiving unit for receiving the training symbol sequence onto which the redundancy 
data has been added; 

a redundancy-data removal unit for removing the redundancy data that has been added 
onto the training symbol sequence; and 

a training processor for executing processing based upon a training symbol from which 
the redundancy data has been removed. 

& (withdrawn) The apparatus according to claim 6, further comprising means for setting 
length of a training symbol sequence after the redundancy data has been added thereon at the 
time of training and of a transmit symbol sequence at time of normal communication is set in 
such a manner that the symbol sequence will not fall within an interval in which effects of near- 
end crosstalk from a neighboring line are received. 
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9, (withdrawn) A digital subscriber line transmission apparatus for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said apparatus comprising: 

a pilot-tone signal generator for generating a pilot-tone signal with which synchronously 
processing is executed; 

means for making the length of an interval in which a signal is not being transmitted 
between contiguous transmit burst symbol sequences a whole-number multiple of the cycle of 
the pilot-tone signal; and 

means for executing processing in sync with the pilot-tone signal and assuring continuity 
of sample data in contiguous transmit burst symbol sequences. 

10- (withdrawn) A digital subscriber line transmission apparatus for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
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signals a few symbols at a time with a cyclic prefix attached onto each symbol, said apparatus 
comprising: 

a pilot-tone signal generator for generating a pilot-tone signal with which synchronously 

processing is executed; 

means for making a phase difference between phase of a training symbol and phase of a 
transmit symbol from which a cyclic prefix has been removed at time of normal communication 
a whole-number multiple of a pilot-tone cycle; and 

means for executing training processing and processing for normal data communication 
in sync with the pilot-tone signal. 

11. (withdrawn) A digital subscriber line transmission apparatus for transmitting 
downstream data fiom a device on an office side to a device on a subscriber side and upstream 
data ftom the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals a few symbols at a time, said apparatus comprising: 

a training-symbol transmitting unit for receiving a training symbol via said line; 

said training-symbol transmitting unit including: 

a Training-symbol generating unit for generating a training symbol sequence comprising a 
plurality of successive symbols; 
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a redundancy data add-on unit for adding some data that is contained within the training 
symbol sequence onto at least one of the beginning and end of this symbol sequence as 
redundancy data; and 

a transmitting unit for transmitting the training symbol sequence onto which the 
redundancy data has been added to the training-symbol receiving unit; and 
said training-symbol receiving unit includes; 

a receiving unit for receiving the training symbol sequence onto which the redundancy 
data has been added; 

a redundancy-data removal unit for removing the redundancy oata that has been added 
onto the training symbol sequence; and 

a training processor for executing processing based upon a training symbol from which 
the redundancy data has been removed. 

12. (withdrawn) The system according to claim 11, wherein said line and another line on 
which transmission of downstream data and transmission of upstream data are performed in 
time-division fashion are accommodated in a cable which connects said training-symbol 
transmitting unit and said training-symbol receiving unit; and 

said training-symbol transmitting unit has means for setting length of a training symbol 
sequence after redundancy data has been added thereon and of a transmit symbol sequence at 
time of normal communication in such a manner that the symbol sequence will not fall within an 
interval in which effects of near-end crosstalk from said other line are received. 
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13. (currently amended) A digital subscriber line transmission method for transmitting 
downstream data firan a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said method comprising the steps of: 

incorporating timing informaiion, which specifies an interval in which effects of crosstalk 
from a neighboring line are received, in a training symbol sequence at time of training carried 
out prior to data communication; and 

transmitting the training symbol sequence in which the timing information is 
incorporated from the device in the office side to the device on the subscriber side, 

wherein the riming information is inco r porated in the training symbol sequence by 
rhanpin ? the phase between adjacent training svmhnls bv the device on the office side and ft 
pT^-^an fle point in the training s v mhol sequence is detected by the device on the subscriber 
<ide and a limine which is a set time b efo^ or a set time after the phase-chanee detection time_i§ 
adopted as the start timing of said interval. 

14. - 15. (canceled) 

16. (currently amended) The method according to claim U il, wherein the phase of 
adjacent symbols constructing a training symbol sequence is varied by 90° or 180°. 
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17. (currently amended) The method according to claim U 13, wherein a carrier wave 
of a predetermined frequency is quadrature modulated and the phase between adjacent symbols 
obtained by quadrature modulation is varied. 

18. (currently amended) A digital subscriber line transmission apparatus for 
transmitting downstream data from a device on an office side to a device on a subscriber side and 
upstream data from the device on the subscriber side to the device on the office side over a single 
line by switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said apparatus comprising: 

timing-information insertion means for inserting riming information, which specifies an 
interval in which effects of crosstalk from a neighboring line are received, into a training symbol 
sequence at time of miining earned out prior to data communication; and 

a transmitting unit for transmitting the training symbol sequence, into which the timing 
information has been inserted, from the device on the office side to the device on the subscriber 
side, 

wherein said timing-information insertion means inserts the liming information into xhe 
ffainine symbol sequence bv changine th e phase between adjacent training symbols and Th e 
device on the subscriber side delects a ph^ e-fhange point in the training symbol sequence anj 
adopts a liming which is a set time before or a set time after the phase-chanpe detection time, as 
die start liming of said interval . 
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19. - 20. (canceled) 

21. (currently araeuded) The apparatus according to claim 36 18, wherein said timing- 
information insertion means varies by 90° or 180° the phase of adjacent symbols constructing a 
training symbol sequence. 

22. (currently amended) A digital subscriber line transmission system for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data remissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said system comprising: 

a cable for accommodating said line as a first line and another line as a second hue on 
which transmission of downstream data and transmission of upstream data are performed in 
time-division fashion; 

a training-symbol transmitting unit for transmitting a training symbol via said first hne at 
tune of training carried out prior to data communication; and 

a training-symbol receiving unit for receiving a training symbol via said first line; 
said training-symbol transmitting unit including: 

timing-information insertion means for inserting timing information, which specifies an 
interval in which effects of crosstalk from said second line are received, into a training symbol 
sequence at time of training carried out prior to data communication; and 
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means for transmitting the training symbol sequence into which the timing information is 
inserted from the device on the office side to the device on the subscriber side; and 
said training-symbol receiv ing unit includes: 

nrrpnP information extraction means for extracting the timing information from the 
training symbol sequence; and 

a processor for executing training processing based upon this timing information* 
wherein said timin&-in formation insertion me ans inserts foe rimjna information into the 
n-ainm p symbol sequence bv changing the phase between adjacent training symbols and said 
timing information extraction m eans detects a phase-chan«e point in the training symbol 
sequence and adopts a riming which is a set time bef ore or a set time after the phase-chanae 
detection lime, as the start timing of said in t erval in which effects of crosstalk from said second 
line are received . 

23. (canceled) 

24. (previously presented) A digital subscriber line transmission method for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said method comprising the steps of 
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incorporating timing information, which specifies an interval in which effects of crosstalk 
from a neighboring line are received, in a training symbol sequence at a time of training carried 
oat prior to data communication; and 

transmitung the training symbol sequence in which the timing information is 
incorporated from the device on the office side to the device on the subscriber side, 

wherein the timing information is incorporated in the Binning symbol sequence to create 
a phase-change point by varying the phase of training symbols, and a time which is a set time 
before or a set time after the phase-change point is regarded as the start of said interval 

25. (previously presented) A digital subscriber line transmission apparatus for 
admitting downstream data from a device on an office side to a device on a subscriber side and 
upstream data from the device on the subscriber side to the device on the office side over a single 
line by switching between these data transmissions in time-division fashion, dividing data of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said apparatus comprising: 

timing-informanon insertion means for inserting timing information, which specifies an 
interval in which effects of crosstalk from a neighboring line are received, in a training symbol 
sequence at a time of training carried out prior to data communication; and 

a uansmitting unit for transmitting the training symbol sequence in which the riming 
information is incorporated from the device on the office side to the device on the subscriber 
side, 
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wherein the timing-information insertion means inserts the liming information into me 
training symbol sequence to create a phase-change point by varying the phase of training 
symbols, and a time which is a set time before or a set time after the phase-change point is 
regarded as the stan of said interval. 

26- (previously presented) A digital subscriber line transmission system for transmitting 
downstream data from a device on an office side to a device on a subscriber side and upstream 
data from the device on the subscriber side to the device on the office side over a single line by 
switching between these data transmissions in time-division fashion, dividing daw of one 
symbol, modulating carrier waves having different frequencies by each item of divided data and 
frequency-multiplexing the modulated signals, and transmitting the frequency-multiplexed 
signals in bursts a few symbols at a time, said system comprising: 

a cable for accommodating said line as a first line and another line as a second line on 
winch transmission of downstream data and transmission of upstream data are performed in 
time-division fashion; 

a training-symbol transmitting unit for transmitting a training symbol via said first line at 
a time of training carried out prior to data communication; and 

a training-symbol receiving unit for receiving a training symbol via sa;d first line; 
said training-symbol transmitting unit including: 

timing-information insertion means for inserting timing information, which specifies an 
interval in which effects of crosstalk from said second line are received, into a training symbol 
sequence at a time of training carried out prior to data communication; and 



PAGE 18/25 ' RCVDAT 10/3/2005 5:19:48 PM [Eastern Daylight Time] 1 SVMSPTO-EFXRFW DNISOTOO * CS!D:212M07049 ' DURATION (mnvss):0942 



Oct-J03-2005 05:28pm Frora-KATTENMUCHINI 5REPT 2129407048 T-397 P. 019/025 F-636 

Senal No. wtm#o* 
Page 16 of 22 

means for transmitting the training symbol sequence into which the timing information is 
inserrea from the device on the office side to the device on the subscriber side; and 
said iraining-symbol receiving unit including: 

timing-information extraction means for extracting The timing information from the 

training symbol sequence; and 

a processor for executing training processing based upon the timing ^formation, 
wherein said timing-information insertion means inserts the timing information into the 
training symbol sequence to create a phase-change point by varying the phase between adjacent 
training symbols, and said tirmng-informanon extraction means detects said phase-change powt 
and adopts a time which is a set time before or a set time after the phase-change point as the 
start of said interval in which effects of crosstalk from the second line are received. 

27. (previously presented) A method of digital subscriber line transmission which 
receives effects of crosstalk from an ISDN ping-pong transmission line, comprising the steps of: 

varying a phase between adjacent symbols during a transmit interval of the ISDN ping- 
pong transmission as a FEXT interval; and 

transmitting said symbols to a device on a subscriber side, thereby notifying the device 
on the subscriber side of the FEXT interval which receives effects of crosstalk from the ISDN 
ping-pong transmission line. 

28. (previously presented) The method of digital subscriber line transmission according 
to claim 27, wherein the phase between adjacent symbols is varied at two positions within the 
FEXT interval. 
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29. (previously presented) The method of digital subscriber line transmission according 
io claim 27, wherein said steps of varying phase and of transmittrng said symbols are executed at 
a time of training earned out prior to a data communication. 

30. (previously presented) The method of digital subscriber line transmission according 
to claim 27, wherein said step of varying the phase includes the steps of: 

quadrature-modulating a carrier wave of a predetermined frequency by said adjacent 
symbols; and 

varying the phase between said adjacent symbols by 90° or 180° in a QAM constellation 
diagram. 

31. (previously presented) A digital subscriber line transmission apparatus which 
receives effects of crosstalk from an ISDN ping-pong transmission line, comprising: 

a phase varying unit {ot varying a phase between adjacent symbols during a transmit 
interval of the ISDN ping-pong transmission as a FEXT interval; and 

a symbol transmitting unit for iransmining said symbols and for notifying a device in a 
subscriber side of the FEXT interval which receives effects of crosstalk from the ISDN ping- 
pong transmission line. 

32. (previously presented) The digital subscriber line transmission apparatus according 
to claim 31, wherein said phase varying unit varies the phase between adjacent symbols at two 
positions within the FEXT interval. 
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33. (previously presented) The digital subscriber line transmission apparatus according 
to claim 31, wherein said phase varying unit executes varying the phase between adjacent 
symbols, and said symbol transmitting unit transmits said symbols at a time of training carried 
out prior to data communications. 

34. (previously preseuted) The digital subscriber line transmission apparatus according 
to claim 31, wherein said phase varying unit quadrature-modulates a carrier wave of a 
predetermined frequency by said adjacent symbols, and varies the phase between said adjacent 
symbols by 90° or 180° m a QAM constellation diagram. 
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